A 34-yr-old woman with mixed connective tissue disease (MCTD) who died of heart failure due to pulmonary hypertension (PH) is reported. She showed various symptoms and signs over the previous 8 yr, including lymphadenopathy, Raynaud's phenomenon, polyarthralgia, sclero dactylia, esophageal disturbance, PH, Sjogren's syndrome and renal tubular acidosis. Autopsy findings revealed severe intimal proliferation with marked luminal narrowing of the small arteries in the lung. Echocardiographic and mechanocardiographic methods were very useful for assessment of the degree of right ventricular dysfunction associated with PH on the early stage of MCTD. (Internal Medicine 31: 74-77, 1992) 
Introduction
In 1972, Sharp and associates first described the concept of mixed connective tissue disease (MCTD) (1). MCTD was initially considered to have a good prognosis. However, the prognosis of MCTD patients with pulmo nary hypertension (PH) is not always favorable. Very few patients with MCTD who have died as a direct result of PH have been reported (2-12). We describe here a woman with MCTD who showed a variety of clinical features, such as PH, Sjogren's syndrome and renal tubular acidosis in addition to Raynaud's phenomenon, polyarthralgia, swollen hands, lymphadenopathy and thrombocytopenia, and died of heart failure due to pro gressive PH at the age of 34yr. Case Report
In 1979, a 25-yr-old woman suffering from high fever (38.5°C) , right cervical lymphadenopathy and poly arthralgia was referred to Ehime University Hospital for further evaluation and treatment. Physical examination confirmed that she had polyarthralgia and morning stiff ness of the fingers. Laboratory findings at the first admission were as follows: Erythrocyte sedimentation rate (ESR) was 62 mm/h. Thrombocytopenia (2.8 x 104/mm3) and hyper gammaglobulinemia (3.2g/dl) were observed. The rheumatoid arthritis (RA) test was positive, but the lupus erythematosus (LE) test and antinuclear antibody (ANA) were negative. A myelogram showed an increase of megakaryocytes (540/mm3). On the basis of these findings, the patient was diagnosed as having rheumatoid arthritis (RA) and idiopathic thrombocytopenic purpura (ITP). Treatment with prednisolone (30mg/day) pro duced immediate improvement of the above symptoms and signs. The thrombocytopenia was also ameliorated (ll.0 x l04/mm3). Clinical course (Table l) :* The patient complained of dyspnea on exertion from January 1981. In October 1981, she was admitted to our hospital and underwent splenectomy because of ITP. At that time, she was found to have PH with a pulmonary arterial pressure of 102/ 45 mmHg. A chest X-ray film showed mild enlargement of the cardiac silhouette (cardiothoracic ratio: 50% ) with prominence of the pulmonary artery segment, but there was no evidence of pulmonary fibrosis. Pulmonary func tion test was not carried out. In December 1981, she noticed Raynaud's phenomenon and tight skin on the fingers. In 1983, she suffered muscle weakness in both legs, but serum creatinine phosphokinase and aldolase were within normal limits. The patient's serum was positive for fluorescent anti-nuclear antibody (FANA) with a titer of 1 : 20,480 and speckled pattern, and anti bodies against ribonucleoprotein (RNP) were positive with a titer of 1 : 32,000. Antibodies against Sm antigen or double-stranded DNA were not found. An esophagram showed dilatation and loss of peristaltic contractions in the middle and distal portions of the esophagus. The patient also had a sausage-like appearance of the fingers. These findings fulfilled the criteria for MCTD by the Committee of the Ministry of Health and Welfare, Japan (13) . On the fifth admission to our hospital in March 1986, she complained of dyspnea, thirst, vomiting and swelling of the bilateral parotid glands. Blood gas analysis showed metabolic acidosis (pH 7.38, base excess -10.8, HCO3~ 12.1), but urinary pH was 7.0. An ammonium chloride loading test showed distal renal tubular acidosis. A sialo gram showed an apple tree pattern, and mononuclear cell infiltration was found in a biopsy specimen from the lip. Based on these findings, the patient was diagnosed as having Sjogren's syndrome and renal tubular acidosis in addition to MCTD. The symptoms and signs of Sjogren's syndrome and renal tubular acidosis were improved markedly by treatment with prednisolone.
In March 1987, dyspnea and pretibial edema worsened, and in June she was again admitted to our hospital for treatment of right ventricular failure. FANA was positive with a titer of 1 : 20,480 and speckled pattern, and anti bodies against RNP were positive with a titer of 1 : 256. SS-A antibody was also positive at 1:128. However, SS-B antibody and Sm antigen were negative. Blood pressure was 108/84mmHg. Moderate to marked pre tibial edema, cyanosis of the fingers and Raynaud's phenomenon were observed. Respiratory sound was clear. An accentuated pulmonary component of the 2nd heart sound was confirmed, together with a pansystolic murmur reflecting tricuspid regurgitation. The liver was palpable 1.5 finger breadths beneath the right costal margin on the mid-clavicular line. A chest X-ray film showed cardiac enlargement with a prominent right ven tricle, but the lung field was clear. An electrocardiogram showed right ventricular hypertrophy. A pulmonary perfusion scintigram demonstrated multiple perfusion defects. For the treatment of PH, a combination therapy consisting of prednisolone, vasodilative agents such as prostacyclin, nifedipine and captopril and oxygen was
given, but right heart failure gradually deteriorated, and the patient died on March 13, 1988.
Internal Medicine Vol. 31, No. 1 (January 1992) 75 On histologic examination, the small arteries and arterioles of the lung showed concentric intimal prolifer ation with marked luminal narrowing, as shown in Fig. 1 . Plexi form lesion was also observed. According to the Heath-Edwards' classification (14) , the findings in this patient were Grade 4. Arteritis, manifested as fibrinoid necrosis and inflammatory changes, was also present. In contrast to marked pulmonary vascular changes, the changes in the interstitial lung tissues were mild. No significant vascular changes were observed in the kidney. Changes in echocardiographic and mechanocardio graphic findings during follow-up: Figure 2 shows the changes in the left ventricular end-diastolic dimension (EDD), left ventricular ejection time (LVET), pre ejection period (PEP) and LVET/PEP ratio during the follow-up period. In 1981, because of right ventricular pressure overload due to PH, EDD was decreased. However, LVET and PEP were within normal limits. Although the symptoms due to PH were relieved, EDD and LVET decreased gradually. This finding appeared to reflect a decreased left ventricular stroke volume associated with right ventricular overload due to PH.
Discussion
The present patient showed a wide variety of clinical features such as Raynaud's phenomenon, sclerodactylia, thrombocytopenia, lymphadenopathy, polyarthralgia, esophageal disturbance, PH, Sjogren's syndrome, and renal tubular acidosis. All these symptoms and signs except for Raynaud's phenomenon and PH were im proved by treatment with prednisolone. The patient had been suffering from ulcers of the extremities due to Raynaud's phenomenon. PH was progressive and fatal. 
